Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.005 Å; R factor = 0.044; wR factor = 0.107; data-to-parameter ratio = 7.2.
There are two molecules in the asymmetric unit of the title compound, C 15 H 17 N 3 O 6 . The 2,3-dioxopiperazine ring adopts a half-chair conformation with torsion angles of À7.6 (4) and 35.1 (4) in one molecule, and 5.3 (4) and 45.4 (4) in the other molecule. In the crystal structure, the carboxy groups are involved in classical inversion-related O-HÁ Á ÁO hydrogen bonds, which link the molecules into centrosymmetric dimers. These dimers are further linked by intermolecular O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds. Each independent molecule also exhibits an intramolecular N-HÁ Á ÁO hydrogen bond. The H atoms of the carboxy groups are disordered over two positions, with refined site-occupancy factors of 0.5.
Related literature
For general background to cefoperazone, a third generation cephalosporin antibiotic, and HO-EPCP [(2R)-2-(4-ethyl-2,3-dioxopiperazine-1-carboxamido)-2-(4-hydroxyphenyl)acetic acid], which has been investigated extensively as a key intermediate for the synthesis of cefoperazone, see: Spyker et al. (1985) ; Chen et al. (2009); Murakami et al. (1981) ; Albrecht et al. (1991) . For the synthesis of the (2S)-enantiomer of (HO-EPCP), see : De Lorenzi et al. (2001) . For a related structure, see: Lenstra et al. (1998) . For disordered carboxy dimers, see: Leiserowitz (1976); Feeder & Jones (1996) . For helical chains, see: Adachi et al. (2001) ; Xu et al.(2003) ; Enamullah et al. (2006) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For the synthesis, see: Saikawa et al. (1978) .
Experimental
Crystal data 
Data collection
Bruker SMART CCD area-detector diffractometer 16467 measured reflections 3237 independent reflections 2722 reflections with I > 2(I) Table 1 Hydrogen-bond geometry (Å , ). (Murakami et al., 1981; Albrecht et al., 1991) , which is a third generation cephalosporin antibiotic (Spyker et al., 1985; Chen et al., 2009) , whereas its (2S)-enantiomer was presented only one time as a chiral compound of pharmaceutical interest evaluated for enantiorecognition (De Lorenzi et al., 2001 ). Now we report the crystal structure of the title compound which crystallizes with two unique molecules, denoted as A & B, in the asymmetric unit (Fig. 1 ).
The two molecules (A and B) are linked into a dimer through classical inversion-related O-H···O hydrogen bonds (Table   1 ) between the carboxy groups of A and B, where the H atoms of the carboxy groups are disordered over two positions, with refined site-occupancy factors of 0.5 and 0.5. The disordered model for the carboxy group may be ascribed to the requirement of intermolecular forces (Leiserowitz, 1976; Feeder et al., 1996) . Both molecules possess similar geometric parameters except for the slight differences in some bond lenghths and angles. The 2,3-dioxopiperazine ring adopts a halfchair conformation with torsion angles of -7.6 (4) and 35.1 (4)° in A, while 5.3 (4) and 45.4 (4)° in B, similar to those of -3.3 (4) and 38.6 (4)° reported previously for the related molecule 2,3-diketopiperazine (Lenstra et al., 1998) . The dihedral angle between the two benzene rings belonging to A and B in the dimer is 47.32 (10)°. The intramolecular N3-H3···O2 and N6-H6D···O8 hydrogen bonds exist (Table 1) and create an R(6) ring motif (Bernstein et al., 1995) in either molecule.
The packing of the title compound is obviously stabilized by the intermolecular O-H···O and C-H···O hydrogen bonds.
For the molecule A, an infinite one-dimensional helix chain (Adachi et al. 2001; Xu et al. 2003 ) is formed by a combination of the intermolecular O-H···O and C-H···O hydrogen bonds (Fig. 2) , locally giving an R 2 2 (9) ring motif (Bernstein et al., 1995) . This motif arises from atoms O6-H6 and C12-H12 in the molecule at (x, y, z), which act as hydrogen-bond donors, to atoms O1 and O2 in the neighboring molecule at (x + 1/2, -y + 1/2, -z + 1). For the molecule B, the same infinite one-dimensional helix chain is generated through a combination of the intermolecular O12-H12A···O7
ii and C27-H27···O8 
Experimental
The title compound was obtained as a white solid in 80% yield by a similar method used for the synthesis of its (2R)-enantiomer (Saikawa et al., 1978) . Hydrogen atoms attached to refined atoms were placed in geometrically idealized positions and refined using a riding model, with C-H = 0.93, 0.97 and 0.96 Å for aromatic, methylene and methyl H, respectively, and U iso (H) = 1.5Ueq(C) for methyl H, and U iso (H) =1.2Ueq(C) for all other H atoms. The H atoms (H4O, H5O, H11O, and H10O) of carboxy groups were located in the different map and refined isotropically subject to an O-H = 0.85 (10) Å distance over two orientations in a 50/50 ratio. These C-O bonds were restrained to be the same within a standard deviation of 0.01 Å, total 16 restrains were used to model the two carboxy groups. In the absence of significant anomalous scattering effects, measured Friedel pairs were merged. 
Special details

